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13.  AaSTHACT  (M4Mim<jmJ00wOfxtt) 

A  series  of  surveys  were  conducted  tn  southea.srern  Louisiana  dvitlng  the 
spring  and  suraraer  of  1990  to  characterize  the  assemblage  of  herbivorous  Insects 
impacting  waterlettuce .  These  surveys  were  considered  an  Important  first  step 
prior  to  the  release  of  Neohydronoeaoiis  af finis  In  ixnilsiana.  an  exotic  weevil 
imported  to  the  United  States  for  the  management  of  waterlettuce  The  two  most 

commonly  encountered  herbivorous  insects  were  the  two  polvphagous  lepldopteran 
species,  Samea  multiplicalis  and  Synclita  obi  ireral  is  Other  herbivorous  in.sert 

species  collected  included  Draeculacephla  inscript  a  fleafhopper)  and  FJiopa los i ■ 
pbum  nymphaeae  (aphid).  While  these  species  apparently  inflict  minimal  plant 
damage  they  may  be  important  for  their  role  in  disease  transmission  Seohvdron- 

omous  affinls  was  also  collected  from  several  sites  within  a  50-mile  circle  from 
Lake  Verret  to  east  of  Lake  Beouf.  The  collection  of  N.  affinis  wa.s  surprising 
since  the  closest  release  of  N.  affinis  was  In  Galnsvllle.  FL.  more  than 
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13.  Concluded 


SOO  miles  a-vsty  Populacioas  of  .V  aTt^c.n  ate  peisistisig  a*  i!vais.aicO  tv 
relatively  high  lev'els  occurring  for  two  growing  seasons  iixpianat  i  oijs  Ici 
the  presence  of  S.  attinia  in  southeastern  Louisiana  arc  uRknowsi  It  is  piob 
able  chat  it  was  accidently  released  from  infested  plasits  brought  i  s  «■»;  i'ioiida 
release  areas , 


Th«  work  reported  herein  was  conducted  ah  parr  ot  rt.e  As^uaiii  Fiasa 
Control  Research  Prograa  (APCEF).  Work  Unit  12404  Ttsc  AFCHF  is  sponsor ctS  tv 
Che  Headquarters,  US  Aray  Corps  of  Engineers  (MQUSACfe  ;  ,  and  is  assigsicd  to  r  he 
US  Army  Engineer  Waterways  Experiment  Station  «UESj  usuSet  the  purvicv  ot  t>,c 
Environmental  l-aboratory  (EL)  Funding  was  provided  under  lie  par  raws !  it  of  t!ic 
Army  Appropriation  Ho  96X1122,  Construction  Cenerai  Tlie  AFCRF  is  managed 
under  the  Environmental  Resources  Research  atwJ  Assistance  frogiaas  ; EAKAP * . 

Mr.  J.  L.  Decell,  Manager  Mr  Robert  C  Cunkel  was  Assistant  Matiages  .  IJiJtAl 
for  the  APCRP  Technical  Monitor  during  this  study  was  Ms  l>«(iisc  w^;ite. 
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The  Information  presented  In  this  report  on  the  status  oj  hitu  >•.- 1  s  o]  in 
Louisiana  and  Texas  was  taken  from  a  series  of  studies  -.ntdci  t  akm  bv  »k'> 
between  1990  and  1991  This  report  was  prepared  by  Di  Michael  J  C i odow i t r 
of  the  Aquatic  Habitat  Croup  (AHC) ,  Environmental  Resource*  Division  \KKtfi  . 

EL.  and  Drs.  William  Johnson  and  Lois  Nelson  of  Hlcholl*  State  I'niversItY, 
Thibodaux.  LA.  During  the  conduct  of  these  studies.  Dr  .John  Harrison  was 
Director.  EL.  Dr.  C,  J,  Kirby  was  Chief.  FRO.  and  Or  Edwin  Tlieriot  wa*  OUef 
AHC. 

AC  the  time  of  publication  of  this  report.  Director  of  WES  was 
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1.  Wacerle  ttuce,  Fisriii  t  ,  is  a  f  re*  -  f'loa?  isvg  a^u*tir  plai-Ji 

fro®  Che  Arua  family,  Acacea*  It  It  charac tet ia«sj  by  haviog  a  iciatlveit 
shore  seem  where  the  leaves  attach  In  whorls  The  plant  has  a  d i »t tsw  t i ve 
light  yellow-green  to  gray-green  coloration  Tfte  leaves  ate  coveied  with  a 
fine  pubescence  and  are  typically  enlarged  basal ly  by  the  forsaat St»s\  ol  aejer. 
chyma  cells.  This  enlargement  and  the  well • developed  toot  systea  wotfe 
Cogecher  to  maintain  plant  buoyancy  yhllc  the  aajorlty  of  rep-toituc  t  ior. 
occurs  vegecaclvely  where  daughter  plants  at®  produt-ed  via  stolons,  »e«ual 
reproduction  Is  now  knowtt  to  occur  In  the  United  States  COtay  and  Center 
1990),  The  plant  ha#  one  of  the  highest  productivity  rates  for  green  plants, 
and  minimal  number#  of  plants  can  quickly  reproduce  and  rover  an  entire  water 
body.  in  the  United  States,  waterlettuc#  usually  forms  dense  floating  mats 
where  Individual  plants  are  highly  Intertwined,  forming  an  almost  Impenet table 
barrier. 

2.  Waterlettuc®  I*  mainly  distributed  In  tropical  and  semltropSral 
regions  of  Africa,  southern  Asia,  southern  United  States,  the  southern  portion 
of  Central  America,  and  South  America,  as  well  as  the  Caribbean  (Holm  at  al 
1977).  Its  extreme  cold  intolerartce  appears  to  severely  limit  Its  dlstrlhu 
tlon  In  more  temperate  region#  In  the  United  States,  waterlettuce  Is  limited 
to  southern  Florida.  Louisiana,  artd  Texas  It  can  be  found  In  most  slo-w 
moving  or  stagnant  water  bodies,  including  canals,  bayous,  streams,  ponds,  and 
lakes . 

3.  The  high  productivity  of  waterlettuce  and  its  ability  to  fora  large 
Impenetrable  floating  mats  can  cause  many  problems  (Holm  et  al  1977)  b'avi 
gatlon  is  severely  curtailed  on  water  bodies  containing  large  infestations  of 
waterlettuce.  This,  In  turn,  can  reduce  recreational  uses  Waterlettuce  can 
block  water  intake  valves  where  Industrial  and  local  wunlclpalltles  receive 
water  supplies.  Water  losses  appear  to  be  higher  where  waterlettuce  Infes 
tations  occur  because  of  Increased  evapo • transpl ration  through  the  leaf 
surfaces.  Waterlettuce  has  been  shown  to  Impact  aquatic  or  semlaquatic  agri¬ 
culture,  Includl* g  rice  (Bua-ngam  and  Mercado  1975).  Distinct  changes  In 
water  quality  have  been  documented  in  areas  beneath  or  near  waterlettuce  mats 
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(Atttou  1976).  Thes*  Ificlmits  lowered  pH  drtd  dissolved  o.s¥jteji  Sot-b  chsjijies 
In  water  quality  can  have  a  stgniftcanc  lapa-cc  on  local  ti»h  popu las  ions 
particularly  under  cotwlitlons  of  hij^h  te»peratojes 

4.  Another  econoatcal  ly  iaportant  proble*  caused  by  i.fi«  pfescr*(.e  o! 
waterleccuce  l«  the  forisatlon  of  an  Ideal  aosquito  bseedlng  habitat  <H«1»  et 
al,  1977).  While  other  floating  aquatic  plants  serve  in  this  capacity, 
waterletcuc#  apparently  attracts  high  iiu«hefs  of  specXcs  capa.t»ie  of  disease 
transmission.  For  «xaa.ple,  water  lettuce  litfesi  atlors.s  harbot  species  in  t.he 
genera  ffansonia  and  Anopheies  (Ceorge  196 J)  Several  species  Iri  these  genera 
have  been  shovtt  to  tran.s»ls  the  causative  agents  for  m-alatla.  eni.  ep»Ha.  1  o*yc  1 5 
cls,  and  rural  fllarlasls  However,  harborage  la  not  the  only  »ann.ct  in  wf. *<.»! 
wateclettuce  tncrea.9«s  population  levels  of  acsaqultoes  Tise  elahosate  so-ot 
system  of  water  let  Cuce  also  provides  fiMr.aatti*  sp  larvae  a  -.wana  for  osygen 
uptake.  Larvae  have  pointed  air  tubes  that  enable  the*  to  pletce  wat er 1 e t £ uc « 
roots  for  nuygen  uptake  (James  and  Harwood  19/0) 

“j .  Because  of  the  manifold  problems  associated  with  waterlett  *ce 
Infestations  and  difficulty  In  treating  waterleftuce  with  herbicides, 
researchers  began  to  search  for  viable  al f erruit I ves  to  more  traditional  »eth 
ods  for  the  control  of  water  lettuce  One  alternative  identified  was  the  use 
of  insect  blocontrol  agents 

6.  During  the  early  I970's.  researchers  In  Argentina  Identified  a 
potential  candidate  for  biological  control  of  water  let tuce .  the  weevil  Aeohv 
dronotaus  afflnls  Hustache  (DeLnach.  Deljoach.  arsd  Cordo  1976)  After  roatplet 
ing  considerable  work  on  the  Insect's  basic  biology  and  efficacy,  these 
researchers  concluded  that  the  weevil  was  ideal  for  use  as  a  blocontrol  agent 

7.  Researchers  from  the  Coesmonwealth  Scientific  and  industrial  Research 
Organization  Imported  N  affinis  Into  Australian  quarantine  in  l?gl  (Harley  et 
al,  1984)  and  subsequently  made  field  releases  the  following  year  Waterlet 
tuce  reductions  of  100,  93,  and  82  percent  were  achieved  at  three  reservoirs 
In  only  20  months , 

8.  Using  information  on  host  specificity  gained  in  Australia, 

N.  af finis  was  brought  into  United  States  quarantine  in  1985  Building  upon 
the  host  specificity  testing  done  by  the  Australians.  United  States  te,sting 
was  finished  relatively  rapidly,  and  permission  to  field  test  .V  affinis  was 
subsequently  obtained  in  1987  (Dray  et  al.  1990,  Habtck  and  Thompson,  In 
Preparation) . 
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9.  Th«  first  f«lease  of  M  Affinis  In  tfus  L’jsStctJ.  States  €*w.  iuftesS  st 
Kreauaer  Island  on  Lake  Okeechobee  (F«l»  &««cb  County/,  ft,  duili/jg,  Ajirii  isf  ‘ 
(Dray  «t  al .  1990),  Approjiliaate ly  2 ,  JOO  tridlvtduals  vote  teieese^s  the 

period  April  198  7  through  January  1988  Addltlorta  I  teleaSea  fotlySfed,  aJid  tv 
date,  H.  MfllnlM  has  been  released  at  •ore  chan  80  sites  th{ougl»vut  flojida 
(Center  and  Dray,  In  Frepacation) 

10.  Nttohydronnaua  aiflnis  population  dytustelts  and  fhassges  iis  wateflet 

tuce  levels  appear  to  be  correlated  For  esas^ile,  at  Krcaseet  Island,  uni  y 
alnlaal  nuabers  of  N.  affinis  occurred  for  the  first  .’0  ewnths  after  the  tr-.i 
tlal  release.  During  these  20  eonths ,  plant  coverage  typical  ly  resfcalriad  at 
between  60  and  90  percent  However,  with  subsetjuent  Imreases  In  the  papula 

tlon  of  N,  afflnis  population  nuabers  during  January  l'y*9  through  Say  1990, 

significant  decreases  In  platit  coverage  resulted  Cut  tent  |y.  water  letf'-w* 
coverage  reisatns  below  *>  percent  at  this  site  IDray  ct  al  1^90)  •  To  date, 
waCerletCuce  has  been  ellelnated  frtxi  three  out  of  the  four  initial  Florida 
release  sites. 

(MJdlilltJI 

11.  Because  of  the  apparent  success  of  using  .9  In  flotlda. 

research  was  Initiated  to  study  the  potential  us#  of  this  aperies  In  Icnjlalana 

and  Texas.  Specifically,  areas  In  Louisiana  and  Texas  were  surveyed  In  an 
effort  to  qualify  the  iapact  native  Insect  species  have  on  water  lettuce  Infes 
tatlons  before  making  large-scale  releases  of  H  nftlnis  The  folirywlng  Is  a 
suanaary  of  the  findings  from  those  surveys 

fteiihffda.  and  iUtenlAla 

12.  During  the  spring  and  siassMir  of  1990.  extensive  surveys  were  con¬ 
ducted  In  Louisiana  and  Texas  to  determine  the  kinds  of  native  herbivorous 
Insect  species  impacting  waterlettuce  populations  The  surveys  were  similar 
to  those  conducted  In  Florida  during  1986  (Dray  et  al  1988)  and  were  consid 
ered  an  loiportant  step  prior  to  the  release  of  <9.  af finis  In  these  areas 


*  Personal  Coanunlcatlon,  F.  A.  Dray,  United  States  Department  of 

Agriculture -Agricultural  Research  Service  (USDA-ARS).  Aquatic  Plant  Manage¬ 
ment  Laboratory,  Fort  Lauderdale.  FL. 
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U  A 
water  lettuce 
located  froai 
and  south  to 
cations  were 
obtained  fro® 


total  ot  24  sites  In  southern  Louislajia  ^  osst  ait-.iitg 
were  eaaalned  dutlnj^  lSl9t>  and  ls¥i  stat-lc  i 
lauaedlately  east  ot  .New  Orleans,  proceed j *i|t  west  to 
Lacasslfie  Keluge  and  Feean  Island  All  kr-own  watci 
esaolned,  Huch  oi  the  Intuf aat  Ion  on  wat  c£  let  t-.i-i.  e 
personnel  ot  the  US  Af»y  Kssgltvees  DlsuttC  hew  us 


at  1  e- «  S'  t  S'  c-filfC 
&  !  t  sr  »  ¥■■■■&  i  IT 

ta4#^e  -v.."?'j.a:  j  i  e  » 

1  t  e  d  «r  id  % 

I  *5 


If&aa 

14.  WaCerlettuce  was  less  eoaokosi  in  Teaaa  t>ie  l‘S  As-av  Ifsec  i  Id* 
trice,  GalveaCon.  and  Tesas  Park  and  Vlldltfe  pefsoiuMrl  rep-osted  uniV  toot 
sites  to  contain  water  let  tuce  TVvese  ran|5e<5  fso®  east  and  scujth  of  Austjsi  t  u 

just  southeast  of  Houston.  TX  T>'.c  populations  were  nlnoi  with  the  e  ep;  > 

of  those  located  at  ftrazos  Rend  State  Park 


15,  Ac  each  site,  waterlettuce  plants  wete  !'eafc<»'-'ed  and  ca«efull'»'  c»a» 
tned  for  signs  of  damage  Suspect  itvsect  herbS-.'ores  wetc  ;'c»<»¥ed,  pteserved 
in  70  percent  ethanol  .  and  t ransp'(,>r t ed  to  the  US  Afar  I'ngSfveet  waterwa'»'s 
Experiment  Station  for  identification  If  a  specific  1  dent  i  f  i  <•  at  S  on  rcvuld  nof 
be  obtained,  representative  specimens  were  sent  to  specia.iiat*  fox  each  n.a*or 
taxon.  For  the  aquatic  weevils.  speciaMin.*  were  sent  to  t>r  Charlie  O'Rrier^  at 
Florida  Agricultural  and  Mechanical  University  at  Tallahassee,  aquatic  l^epl 
dopCera  were  sent  to  Dr  Dale  Habeck  at  'he  University  of  Florida,  Cainsvilie 
For  the  remaining  taxa  species,  names  were  given  based  or,  infoi-mat. ion  obtained 
from  surveys  conducted  in  Florida 

16.  For  several  site.s  near  Tblbodaux,  I.A .  more  quantitative  estimates 
of  plant  status  and  Insect  levels  were  determined  for  3  »ontK,e  during  the 
summer  and  fall  of  1991  A  total  of  four  replications  were  taken  from  each 
site.  For  each  replication,  at  both  Choctaw  and  Vinn  Dixie  sites,  two  0  ?'!  **' 
frames  were  randomly  placed  adjacent  to  one  another  within  the  site,  and  all 
plants  that  were  30  percent  or  more  within  the  frame  were  removed  For  the 
first  frame,  all  plants  were  counted  and  their  biomass  partitioned  into  above¬ 
water,  below-water.  and  total  dead  material.  For  the  remaining  fraime.  plants 
were  counted  and  placed  into  large  Belese  funnels  for  extraction  of  insects 
After  the  plants  were  totally  dry,  the  extracted  herbivorous  insects  were 
quantified.  Two  parameters  were  calculated  from  the  previously  mentioned 
Information- -we Ight  (grams )/plant  ard  mimber  of  weevils/plant 
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17.  A  majority  o£  the  sites  e*ai»li\«-«l ,  In  6-oth  Lsj'-i  1  s t a s ia  *<^4  le*,«s 
contalnad  wacerlectuce  that  afspeared  to  b«  da«-ajge4  i»¥  Kctfctvjiea  t  d 
extent,  "nie  most  common  damai'e  gave  the  plants  the  a-ppcai  ant  e 

ded,  l,e.  ,  Irregularly  shaped  holes  runnltig  tooghly  p-afalld  ti,  u.e  pt otti ne'.:!- 
leaf  veins.  At  several  sites,  the  plasxto  had  large  jeg!ala{i;«  snajiea 
Coward  the  leaf  margin,  Thl,s  damage  was  caused  by  t h,®  t  ,  tia;  i  ve 

Insect  herbivores,  jiaraea  mule  ip  L  tc^i  is  aivd  Syialiia  ofrlitcraii*  'Tlvese 
medlua-slzed  moth  larvae  appear  able  to  Inf  Her  si  gni  J 1 1  etst  ilaarage  Sm.a>ea 
mulciplicalls,  the  IJBr»,at  cooiaon,  was  foursd  at  .»’*>  pe£>,'et;{  of  tfi*  s,ltea  ea,a«,j!Ve4 
(Tables  I  and  2)  It  wa,s  trefjuently  collected  in  large  rT,a*^>«rs  Its  <5,»,n.age 
as  Indicated  earlier,  gave  the  plat-.t  an  appear  ars*- e  «?  helc.g  shfedded  :-c;: 
cILCm  oblitmcailS!  wa.S  less  {'re‘:juetit  ly  collected,  however  a?  altee  wise  s  «  |! 
was  found,  the  plants  were  heavily  damaged  Damage  was  charac  t  e  r  i  r  ed  h? 
holes  In  the  leaf  margin,  which  are  thoug.ht  to  ho  used  as  a  p,!o  t  ev  r  ' -.-e  iovt.t 
Ing  for  Che  larva's,  fbese  species  evidently  can  both  feed  arxl  dev* tp 
entirely  on  water  lettuce  {Knopf  and  Habeck  D«tv,'a''h  rHsljuac  h .  'ro  s 

1979),  Both  S  aulc  ipl  ical  in  and  S  obi  i  reral  I  *  wete  fo-ur.d  at  sites  t  Vit  ovig}-; - 
out  southern  Florida  (Dcay  et  al  l'78S)  fSs,servat  S  on,a;  data  fro#  .J'lotlda 
Louisiana,  and  Texas  indicate  that,  while  both  species  can  Inflict  great  d»» 
age  to  water  let  tuce  ,  they  rarely  cause  significant  derllnee  Sn  popu  3  at  i  nr. 
numbers . 

18.  The  remaining  ’  I  apor  tar.t  ’  Insect  herbivores  form'd  on  wa*  e  r  1®  t  *  uce 
are  most  likely  transient  species  that  do  not  usually  feed  on  wat er I et t 'jc c 
For  example,  the  two  weevil  .species.  Tanrsprrxis  lemr^ar  and  Sf  s^nopp  Imm  ru/ina 
sus ,  are  known  to  feed  and  develop  on  Lemia  ainor  and  Salvinla  sp  ,  resper 
tively.*  These  weevil  species  are  most  likely  transient  .  the  !»>o6f:,  Hkely 
reason  for  their  appearance  on  waterlettuce  Is  that  both  I.  mint-'r  nn4  Sniv-nis 
sp.  are  often  found  In  association  with  waterlettuce  However,  both  Insect 
species  have  been  observed  to  feed  on  waterlettuce.  although  damage  was  rela 
Lively  minor  compared  with  the  two  moth  species. 

19.  The  surveys  also  documented  that  large  nviahers  of  Oraecu lacephs la 
inscripta  (leafhopper)  and  Rhopalos Iphua  nrmphaeap  (aphids)  were  common  Only 


*  Personal  coaBHunlcatlon.  Dr.  C.  O'Brien,  Florida  Agricultural  and  Kechanicai 
University,  Tallahassee.  FL, 
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fainiaiii  teedlfisf  -a  3  a  uj  '?icsc  stpe.lcs  aas  w i  r,  £  »  c -?  r?.cn-  £  w 

ln£^'C££;t  apteiClic'a  a  £  c  ij  ?  I '^pu  £  t!  «  b«  s:  sa‘.;-.a  c  a  |.  c  ,  ica  *.*.«:  :- c  c  ' 

l®pllcate«i  1  fi  dl  :»(e  a.‘^  c  £  r  af' a®  1  a  a  lur.  tat  val  iu'j.s  1  4j:.£.  tea  i  fc-  !  i  ,.  1  ,,  <r  1  a.' •  ■.  jt: 

and  Tr  ipltthotti  i'Jili 


20 

Th^  1 

ito  ^ 

O..  a  C'i  t  i 

Vas  the  ,  vi  .V 

it  *  S  i  1  ZliZ  1 

vidua  la  la 

t  1  -21 

\  1  V i  f  ’fi  i 

S  c  ii  1 5  1 1  1 «  a 

l^i.aivia^aU  ^  f  1^.-4 

rt-c  c  i  3k  k  &  i  *  c  t 

l«i  aouth-ea 

^  ta^  1  t\ 

i.oU  I  a  1 

dtir  i VVO 

=  i  StD  1  c  t  Is  ■«  4  5  t  -y./  *. 

e  jk.  ^  c  v'  c  '-1  a,  1  t'is 

iV  iifcinii' 

fi«*  r  o  t  S  t  c 

1  id  I  1  y  r  «  I  c  -4  ■Js 

C  4  Affsl  t  1.*  1  t  C  4  <  1  i  C  L  t  i  t> 

cMt.  i,v 

other  r  e  5tear  v  he  f  s  its  the  Jj.as'  did  fut  ja-.'cal  t  ?s.c  jj- ic  scjv...  c  vf  H  lt-\ 

this  afea  The  survey  sites  Sihefc  ^  MtHa  is  vas  tj  I  i  c*.  t.  ed  v'<  t  u !  }  r  ;*  x'ltilil  ati 
ApprOitlmaCM  oO'®l;e  (HO  '<  km)  clrric  f't>»  t^akc  Vssjet  ?«  east  and  st-idh  f.d 

Lake  Seot.'f  ,Vet),f;i/Jr'-'.’il»it4  s  atrinis  was  not  -..'lo  i  j.  c -;■  t  cd  fio-a  af;v  sites  «es?  i,,f  t  Le 

Atchafalaya  Basin  Hte  relatively  hi^h  dettsliies  <>{  »t  affinis  Or^difate  that 
the  poptilat.  Ion  may  have  beeti  presetit.  IJ-.  this  area  tor  at  leas?  *  to  (  years 
based  on  information  oss  pf.»pu  I  a  •  ion  dyti-aaivs  sfteT  Isiltlal  rclcaaes,  li'tysejvcd  a! 
Aus  t  r  a  I  i  a  a  tn!  F I  o  r  I  da  sites  * 

i!  I  .  The  tV  affintsJ  populatltXvS  appatcr.tly  had  persisted  tl-.r<n4f;h.  li.e 

fall  of  I9‘^l  Quarvt  S  tat  i  ve  estimates  vere  made  of  plant,  popalat  .  -  n  ‘evcls  at 

two  sltss  and  Ifvsect:  population  level.s  a*  ffur  southern  1.  .uislana  sites  frn-a 
July  through  September  1991  (Tables  )  i)  Ti'-ree  nf  the  four  sites  were  know,; 
Co  have  N  dt'finn:  present  (Choctaw,  Stockyard,  and  Fern  ganch,;  based  on  the 
1990  surveys,  while  ,V  af'f'tnis  was  not  collerted  at  the  w  i  nn  -  0!  i;  1  e  .site 
Irtsect  numbers  ranged  from  lOO  to  )00  adulcs/a‘  at  these  three  sites  Veevl] 
numbers  at  the  Chnetaw  site  remained  relatively  .stable  throughout  the  sampling 
period.  Significant  increases  occurred  at  the  Stockyard  site,  about  threefold 
from  July  to  August  1991  This  translated  to  an  increase  of  about  one  to 
less  than  three  individuals  per  plant.  S«ohrdrancat.s%  af'inie  adults  were  not 
collected  at  the  Stockyard  sice  during  the  September  collection  Similarly, 
no  adult  weevils  were  collected  at  the  ?,ero  Ranch  site  following  the  lulv 
sampling , 

22.  The  levels  of  N.  affinis  apparently  bad  little  impact  on  the  plant 
populations.  For  example,  the  Choctaw  site,  which  averaged  about  200  adult 
weevils/m^.  had  plants  that  increased  significantly  In  weight  f 1  e  .  about 
sevenfold:  Tables  3  and  4)  .  Similarly,  the  Choctaw  .site  had  an  approximate 


*  Personal  Communication,  F.  A.  Dray,  USDA-ARS.  Aquatic  Plant  Hanagement 
Laboratory,  Fort  Lauderdale,  FL. 
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sevenfold  Increase  In  above-water  biomass  from  July  to  August  (Table  b.  Iliis 
Is  In  contrast  to  the  no- insect  site  (Ulnn-Dixle) ,  where  above  water  biomass 
remained  relatively  stable  during  the  July  and  August  saaplifsg  (1  c  ,  kg/@*’) 

with  significant  increases  occurring  during  the  September  sampling  period  oi 
ca.  twofold. 

23.  Based  on  Information  on  plant  and  insect  population  levels  gathered 
at  Florida  sites  beginning  In  1987,  significant  Impact  because  oi  S.  at! inis 
did  not  occur  until  Insect  levels  exceeded  300  Indlvlduals/m*’  for  sustained 
periods.*  liR^lle  such  levels  were  attained  at  the  Stockyard  site  during  the 
August  sampling,  numbers  of  insects  were  drastically  reduced  the  following 
month.  At  no  other  site  did  insect  numbers  exceed  250/m^. 

24.  A  complicating  factor  w/js  the  presence  of  native  or  naturalized 
Insect  herbivores  found  in  association  with  waterlectuce  Tlie  most  commonly 
collected  species  was  S.  amlc  ipl ical Is .  This  species  averaged  approximately 
2.000  to  4,000  Indlvlduals/m^  compared  with  only  300  Individuals/®^  for  Ulnn- 
Dixie  during  the  July  and  August  sampling  period.  However,  numbers  at  the 
Winn-Dixie  site  increased  substantially  for  the  September  sampling  to  approxi¬ 
mately  5,000  Indlviduals/m^.  It  Is  unknown  why  higher  total  insect  herbivores 
were  found  at  the  Choctaw  site  during  the  July  and  August  collections,  how¬ 
ever,  this  may  be  related  to  the  proximity  of  the  site  to  sugarcane  fields 
surrounding  the  bayou  at  Winn-Dixie.  Pesticide  applications  In  these  fields 
during  July  and  August  may  have  contributed  to  the  lower  numbers  of  S.  awiri- 
plLcalis  found  at  the  Winn-Dixie  site. 

25.  Reasons  for  the  presence  of  S.  afflnis  in  Louisiana  are  unknown. 
Possible  explanations  Include:  (a)  N.  affinis  populations  were  already  estab¬ 
lished  in  Louisiana  prior  to  the  Florida  releases,  (b)  N.  atf.nis  migrated 
from  Florida  sites  naturally,  and  (c)  infested  plants  from  Australia  or  some 
other  country  were  distributed  Into  this  area.  However,  little  credence  can 
be  given  to  these  explanations.  For  example,  past  collections  by  researchers 
during  the  early  1960’s  in  the  west-Loulslana/east-Texas  area  did  not  reveal 
the  presence  of  N.  af finis.  Hence,  It  is  difficult  to  believe  It  was  present 
In  the  United  States  prior  to  Its  release  in  Florida.  While  N.  af finis  can 
disperse  relatively  rapidly  from  original  release  sites,  the  large  distances 
covered  (i.e.,  from  Florida  to  Louisiana)  In  such  short  time  periods  are 


*  Personal  Communication,  F.  A.  Dray,  USDA-ARS,  Aquatic  Plant  Management  Lab¬ 
oratory,  Fort  Lauderdale,  FL. 
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unrealistic,  especially  considering  the  lack  of  substantial  waterlettuce 
populations  In  the  panhandle  of  Florida  and  the  extreme  soucltern  portions  ol 
Alabama  and  Mississippi  chat  would  aid  lr»  their  distribution  Siailarly,  the 
odds  of  infested  plants  reaching  Louisiana  Intact  froia  Australia  or  South 
America  Is  low.  The  most  plausible  explanation  Is  chat  plants  Infested  with 
N.  afflnis  from  Florida  release  sites  were  accidentally  distributed  Into  this 
area.  However,  even  this  explanation  has  little  grounds  for  complete  accep 
tance.  For  example,  the  number  of  release  sites  with  significant  population 
densities  of  N.  affinis  was  still  low  at  Florida  sites  during  and  198<# 

(Dray  et  al .  1990).  Infested  plants  would  have  had  to  be  transported  during 
this  period  for  Insect  densities  to  reach  such  high  levels  by  sunxser  1990  In 
Louisiana.  Hence,  the  odds  of  removing  Infested  plants  from  Florida  with 
sufficient  densities  at  that  time  would  be  low.  Other  reasons  for  the  pres¬ 
ence  of  N.  affinis  in  Louisiana  are  being  considered 

26.  One  piece  of  evidence  Is  Important  - -N .  affinis  appears  to  be  Ha¬ 
lted  In  Its  Louisiana  distribution.  This  distribution  Is  confined  to  an  area 
between  Raceland,  LA,  and  the  Atchafalaya  Basin.  One  would  think  that  if  S. 
affinis  has  been  In  Louisiana  for  an  extended  period,  its  distribution  would 
be  more  extensive.  Such  a  small  range  in  Louisiana  would  lend  credence  to  the 
idea  that  S.  affinis  has  been  In  the  state  for  only  a  relatively  short  time 
frame.  More  Information  Is  needed  on  the  population  dynamics  of  N.  affinis. 

27.  In  the  immediate  future,  the  distribution  of  N.  affinis  in  the 
United  States  waterletcuce  range,  specifically  in  Louisiana  and  Texas,  will  be 
enlarged.  This  will  be  accomplished  by  moving  infested  plants  from  Florida 
and  Louisiana  to  areas  where  ff.  affinis  is  not  currently  present.  Greenhouse - 
reared  individuals  will  be  used  to  supplement  such  range  extensions  whenever 
possible.  Efforts  will  also  continue  to  monitor  H.  affinis  populations  dynam¬ 
ics  and  correlate  these  with  shifts  in  waterlettuce  Infestation  levels.  This 
is  currently  being  accomplished  in  Louisiana  and  will  continue.  A  release  of 
N.  affinis  was  made  in  southeast  Texas  at  Lake  Dunlap  during  September  1991, 
and  limited  observations  will  continue  to  be  made  on  the  insect's  population 
dynamics.  Additional  releases  are  now  being  considered. 

28.  In  October  1990,  Namangana  pectlnicomis  was  officially  released 
from  United  States  quarantine  facilities.  Releases  were  made  at  .several  sites 
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during  1991.  Namangana  pecc  Lnicotnis  Is  a  relatively  large  moth  capable  ot 
inflicting  large  amounts  of  damage  on  wacerlettuce  (Thompsoji  and  Habeck,  Ii: 
Preparation).  Greenhouse  studies  have  indicated  that  it  Is  highly  elft-ctive 
In  producing  damage.  Future  plans  include  releasing  peer i/ii coriii s  at  sev¬ 

eral  south  Florida  sites,  with  subsequent  monitoring  ot  population  levels  and 
efficacy.  If  this  species  proves  to  be  effective  at  Initial  Florida  release 
sites,  larger  scale  range  extensions  will  be  attempted  in  Florida  and  then  iti 
Louis iana . 

Sumary 

29.  Diverse  assemblages  of  native  insect  herbivores,  similar  to  those 
found  in  Florida,  feed  on  waterlettuce  In  Louisiana  and  Texas  These  include 
the  moth  species,  S.  mulciplicalis  and  S.  obliteralis.  While  these  species 
can  inflict  targe  quantities  of  superficial  damage,  they  do  not  appear  to  be 
capable  of  reducing  population  densities.  Two  native  weevil  species,  T.  lets- 
nae  and  S.  rufinasus,  commonly  collected  from  waterlettuce,  are  known  to  feed 
and  develop  on  L.  minor  and  Salvinia  sp,,  respectively.  These  species  are 
most  likely  transient  on  waterlettuce  because  It  grows  In  association  with 
L.  minor  and  Salvinia  sp.  While  these  species  have  been  observed  to  feed  on 
waterlettuce,  they  inflict  only  minor  damage.  The  exotic  weevil  species 
N.  affinis  was  collected  from  several  sites  in  Louisiana  at  relatively  high 
population  densities.  This  Is  surprising  since  this  species  was  never  offi¬ 
cially  released  in  Louisiana  and  the  closest  release  sites  were  in  the  Gaines¬ 
ville  area  of  Florida.  Population  densities  of  >70  individuals/ra^  Indicate 
that  the  species  has  been  present  for  at  least  several  years.  Reasons  for  its 
presence  are  unknovm  but  are  probably  due  to  Infested  plant  material  arriving 
from  Florida.  Population  dynamics  are  currently  being  monitored  in  an  effort 
to  assess  Impacts. 
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Drseculacephals  Rhopalosiphum 

Neohydronomous  Samea  Sync  lies  laser ipta  nyaphaeae 

Site  _ Location _  af finis  mulciplicalis  obliCeralis  Ll£.ft£h8eE£i:)  _ (sEhld) - 
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;^[onth 

CK 

July 

125.0  y 

i  1}.^  .  0  y 

. . 

1  5 

August 

156.0  K* 

1 00  0  y 

'  I 

September 

151,0  xy 

1  5  2  0  X 

Note:  Means  that  are  significant  at  P  <  0  Oi  arc  In4l<.:atct5  by  4i!lcjcsi' 

letters  or  an  asterisk  using  a  l-east  Significant  D1  f  f «- rens. «?  test  taacd 
on  the  standard  error  of  the  aean  froa  the  overall  analysis  uf  v«i i 
ance .  An  asterisk  Indicates  significant  dlffciefitcs  a>{(:tas  saJSj-4tfig 
sites  for  a  given  month,  while  X  and  Y  arc  used  for  a  given  site  ai ros# 
months  Appropriate  statistics  for  plant  density  arc  F  -  0  0011  and 
standard  error  of  the  mean  -  ’  1 .  for  we Ight /plasu  ,  stat  ist  irs  ate 

P  <  0.000 1  and  standard  error  of  the  mean  -  0  00’ 
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Month 

CK 

m . 

CK 

VD 

CK 

tfp 

July 

1.12  c* 

4,47  b 

0.13  b 

0  24  b 

0,4?  b* 

1  ,  59  a 

Augus  t 

7,30  a* 

4.57  b 

1.70  a 

1  -  70  a 

1  .  73  a* 

0  24  b 

September 

3.40  b* 

7.13  a 

1.30  a* 

1.84  a 

1.02  8b 

1,18  a 

Note:  Means  that  are  significant  at  P  <  0.05  are  Indicated  by  different  let¬ 
ters  or  an  asterisk  using  a  Least  Significant  Difference  test  based  on 
the  standard  error  of  the  mean  based  on  the  overall  analysis  of  vari¬ 
ance.  An  asterisk  Indicates  significant  differences  across  sampling 
sites  for  a  given  month,  while  a  and  b  are  used  to  indicate  significant 
differences  for  a  given  site  across  months.  Appropriate  statistics  for 
above -water  biomass  are  P  <  0.0001  and  standard  error  of  the  mean  - 
0.42;  for  below-water  biomass,  P  <  0,0001  and  standard  error  of  the 
mean  -  0.16;  and  for  total  dead  biomass,  P  <  0.0001  and  standard  error 
of  the  mean  -  0.25. 


